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(54) VIRTUAL CLOSED AREA NETWORK BUILDUP METHOD AND SYSTEM, AND REPEATER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a virtual closed area 
network buildup method and system, and a repeater in a public data 
communication network that can eliminate the need for complicated 
VPN(Virtual Private Network) management and can be applicable to 
various tunnel technologies. 

SOLUTION: When a sender repeater generates a control packet 
with a multicast address set thereto and multicasts the control 
packet and when a repeater whose address belongs to the multicast 
address receives the control packet, the repeater generates a 
virtual link to the sender repeater of the control packet, the 
repeater returns a reply packet via the virtual link to the sender 
repeater so as to generate virtual links all repeaters whose 
addresses belong to the multicast address thereby building up the 
virtual closed network. 
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+ hU 

F.3 tc-K^S ftT8£«&ffl«i$l2SS«tS $ ft S 

SHKS y >^ #IP h v^A-XfiMPLS h y^^tfcsc t 

[fit*J«4] ^ifi««rt»c:«fflB!*ilH<pl#|Jfi* 
Mte-fSirtK, ^*S*'bft;fc-7A'?-=¥-y* h-T KU' 

tu £<£>«] KHRffiy >^&£j£U s£<£»y v^^lt 

go 

te»PB«ifc&fc^*:£*fcftfc-svt'^*-T-;* hTK^ 
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[fS*«S9] fit;ftJS7lc:}3^-C, 

[fg*qflO] »**7»c*i^-C, 
sSiSS y /4 s IP h ^vuXfiMPLS h ^^f$>5i £ 

10 [0 0 0 l ] 
[0 0 0 2] 

20 TJgfc, 

[0 00 3] tftt^MSrWffiiMl-Ctttti- 

[0004] rroig-g-, ttatfitts^- ifta^^® 

a >»1-J£ tfcBMfesJSff tout's i 3 fc 0 
[0 0 0 5] €-5:J£(^'7Vf-^-p'-c^)<OLA 

K: ± 9 , If liATM^FR t ^ o fc-K»irfflM 
-y— b-^tr*lJfflU/j:< Tt>, ^Sfcx - * ililP T' 5 -Y 
v^-^y h«rfi]fflLT, ^»**tt«tt- 
40 5ri^ii;iofc 0 roiiJit-^ii, 

~*-y hVPN-y— f^iPftitL, ttaM^ttttMjASfck: 
«t 9 ^l^r^ixSo ^C*J, yPNfiVirtual Private Network 

[0 0 0 6] — J&K, -Y ^9—^y hVPN-y— f ^Cfc 

[0007] *^x\ fflk<o=>-—*f*~y v y—?m&fft 

50 T^D-;VWy!?-*7 h*ft*Ufciift4:tT5fcit) 
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3-— If** hV — '<fl"0*—*y b^s< 
try hSr^ff Z>m*. 3MV 5c*):*— 1f* <y h!7 — 

*y h!7 — i^i-5 B 
[0 0 0 8] 55^— IP** M7-^^^p-^;U«ft 

>Mfc£^# (x#^ir;MbU, Jujfca-— If** by — ? 

#3.— if** h!7— ^Kifcl^T* 
Sft-efttfc (^^ir/Wt/x^yir/Mk^Hg^) SIT*? 

[0 0 0 9] S & g^$Jii, 

** h{cmm^^^^^m<D^m^x qwmk: 

[0 0 10] ^CT% VPNOjft^S^r^^x-^am 
Wk<0'?v;<>( # (Internet ServiceProvider, tiT, IS 

if** M7-^r'l±5E*^-^S:-€:0**^JfflBrffifc 

ct 9 ftVPNi^— tf^SrlP-VPNdnternet Protocol-Virtua 
1 Private Network) *— t'^ tffc-f £ » 
[0011] IP-VPN1F— f^tli, h >*/i»<Dfemritikffi 

yi^/i — # tWtZZ. t o 
^1f*jS^aft*>9/«-«^^— *** h t^ — ^75^ 
»<£ 5 3i y vvt— * td^jgg £ ti 6 s£ 5 if * 
y h 9 — ? frt?mm&tl?>s<fr y hCo^t, £^6cd 
h v*/u^ is y p -t/Hk£titzs<tr y h SriS«t"-<# 
SSifc^-— IF** hS7— ^ta&DT^^v^u— #aq*|»r*- 

[0 0 12] t^^xy^-^i^ ^p^- 

iSi-5 0 021I*. — «W4IP-VPN1F— tr^ ^19,0^^5 fc 
^TiIffl£;ftTt^5}g^^ r^^>3— *** bV — ? 
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!7 — ^ CWT> ^7^^- h*y h!7 — ^ tWt*>) 

[0 0 13] IsHEHczk^T, ^p-^7Ki/^$B* 
ISP* y H7-*NWltt, *PR1,PR4 
&OTR5, tt/I^T^-^ (3.— lf*<y h !7 — ^ SrUX 

iiff fflrtco/u-^ ) PR2&tfPR3tc iot^f^ Vri* 

[00 14] :it\ 1f&m&. IP-VPN*— tr 

x&ftim LT3- -IF** M7 — *UNlMJN6£g&ggbfcv^ 
i^^*i^o C<D£#, #3-iF*y h!7- ^UNIMJ 
N6rt K ligE#£VU— * (3- iF/W— * ) UR1 -UR6^^ft 

— If/W— *M3~UR5tt^ y v^/U— ^PR4tC, jx— iF/U— 
^ UR6 ac y >?yu- * PR5 tc fl t'tl&m £ tl X ^ 5 a 
[0 0 15] ^PRl f PR4&VPR5rtJCJi > -t 

iX-??JX {KSS^— # VPN1-VR1 ~VPNl-VR3d ITV^o 

6^{R«yU— ^ VPN1-VR1— VPNl-VR3^r^ 1X7^7^ 

h r k ^ mm x h z> fommmm vpni ic^o taa $ n 

[0 O 1 6] CcOct 5 ftlP-VPNU— fcf* ^ LtK^^ 

(1) IETF RFC2547 

B22S:fflV^-C. IETF RFC2547 1 L>XV&m£tl1tjy 

30 [0 0 17] IPIHtt, B21tra«0*^ftSMK»ttS: 
ttSr^^/TLtt^o fib, 1EI22oO^^^, El21t 
S*f9, 3— iF** N!7 — ^URl,UR3,^LtRJR4^^t 
•T^^-iF^C^^A) £ 3-iF* y h y-^UR2, UR5, 

[0 0 18] 2£o-t\ H22"Cfi, ik*AffloiEfflEH«iHv 
PN2&VifelllBffl^iE»H*'jHVPNl3ft«9]^ 
5„ ^/c, HBI*c:*3t*-C«t, fraiy^yu— ^PRl t PR4& 
WR5*c*j*t5«ra-f >^^rc — ^T^cfo^^— h £ L 
40 T, J piJx.{^^*^/^^-^PRl^CoV^r^^^— hPRl-pPl,P 
R 1 -PP2, R OTR 1 -PP6 &7jk $ ft -C I x 5 0 

[0 0 19] ^VPNl-VRl, VPN1-VR2. VPN2-V 

Rl, ^:U ; VPN2-VR2M4o(t5Kffl^ >-^^^-^T'fo5^ 
— ^Jc:oV^Tt>, ^l^LlfVPN2-VRncioVN-C(iV2-VRl-VPl 
&Wa-VRl-VP6^$ttTl/^5 0 «TIC ^.<OIETF RFC 

2547*a:ic*5*t5«tart**gtt?Bi-s« 

[00 20] ik^A^r/B^^rft^O^— iF* y h !7 — 
^BBT-iiftS:fT5#-&, ISP* y b 17 — ^NWlSri&lJu Lt 

&mm£^mv?K2&xfv?mi [ c}s\,^x;<^ y b &&m-fz> 

50 j&5* s *>5o RFC2547*S-Cfi, Multi Protocol Label 
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Switching (MPLS) <k P9M£ft5t£ff¥<k , Border Gateway Pr 

o toco 1 1 m-zti 5 s&mmm -? * b =» * & m v * x vpn 

[0 0 2 1] MPLSttIPfiKJ:<fcA'~ ^icfcu^r, *<y H 

[0 0 2 2] 'MPLSKfci^-Ctt. J^W-^H^JV 

[0 0 2 3] 7-</V(c X b&fem£tlZ>s<X% 
Label Switching Path(LSP) fcPf-S, rfttt, 

%i5rt^t'l5 0 ^TT-ISLSPSrMLSP hy^iff 
^i^t)$?5o RFC2547^rST*li, Border Gatewa 

y ProtocoK^T, BGPt Wt 5) t WmSgKfflfly 

3yu«r*a i i"5attWJ»7 F n-fe^3dSjBt(lL.-CSs9. ^ 
y vVu— * ± co :/ n ir * iS7 A* ^ > •> * -CffijgS 

s ti 5 0 *> 5 1 m*#3i y * & * $ -m^mm u 

[0 0 2 4] MPLStCt 9 Ctl^SKffl^^^^ h^s 7 
)V ^ y 3. {gigg $ fc re * v^U— * ffl X&t&'f 5fc£> 

fii)«tM>I^*)5 0 rrr*^$ft5LSP(^ 

^^ttT*5f9. r.*t«:U"</H h>*;u£Pf-£r «k tt 
5 0 022^»^T-fi, PR1-PR4M, PRl-PR5Pfl, PR4-PR5 

[0 0 2 5] -fvs<4 ^tfa#tt, frxy^- ^<OzK 
- Ml/F) S^i ;x— IflM hSSS'J^t LT^Route Dis 
tinguisher(J£JLT\ RD £ £r*H£tttt £ e -CO^ 

£\ RDttft*^##-cA<> yo^msfita^ 

[0 0 2 6] *fc, RDrt-eKB»JS*LS?fr3-— 1f*y h!7 

PNtc^-r^RDO^^fO^f+^^^'J^fc 9 , r.<0*flCf+ 
tttcj;*), mtLtt^y z?A^- ^PRKOtf— hPRl-PPl&t/ 
PRl-PP2Jctt*tb^nvPN2RWPNl^»JS«-«t*ix6C 
<h^45 0 ^ # -Cli«"VPN«:VPN#-S-CEgiJ 

U VPNS-S-ttVPNS^SlLfcgKSSr^aLfct), ^ 
-If* * h^-^i&^i-Stf- h£VPNO;ttJ££££ 

[0 0 2 7] Sfc, /p^^/flflj:, a— sf*-/h 
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^PRICOtK— hPRl-PPl>S:OTRl-PP2tC(j:^:^^ r tt{R^ 
>^7x- ^V2-VRl-VPlS:Wl-VRl-VP2^*ff£:f+«t$tl 

[0 0 2 8] v^/U— ^PRl t PR4,S.t/PR5 

I*. VPNSJCStliCLfcSBSSrWLTV^. rti^ii, V 
PNBBt?*ii4SIS#J»^o^^(BGP)Jci-9 , o-^yu 

10 «(H22^»^ttVPNl&WPN2)rt03iiBI»«JcS<5^-|E 

[0029] cco^. ^x^^u-^iogssaayp 

KiRD«rf+*i-*fcftv {RfflPB«JBfttcftB««lSrE3i]"r 
8:"tm8. x— *^<-Jr 

t-^Lfc hv*/u— asfff S^atxo-EjB-f >-^^^- 
20 ^^*LTV>5 0 

[0 0 3 0] ^fi, P-VPNp^C0?55t^l/ 

^r}#^, ( h>*yu*»B»J-r5r: ttfXZ 

Sco h >'*/u( U^JisZb V*/u) Sr^fi-t"5o UlSic 
11, aiySM'— #tt, U^</H h V*/Ut U^</W2 hV* 
yKC^LycMPLS^^u^rlP^^^^ h^ZlfitC^DbX 

30 [0 0 3 1] ^(7)#^{^!El22^Cjo^/^Tx:^i/>'^--^PRl 
(tPR4(t (Of^O L^^H h >*/urt*C3*<0 L^^<yU2 h V* 

-<yw2 b fi, iSfflyu— ^VPN2-VRl(7)^ffl7K— hv 

2-VR1-VP6 1 fiS/U- ^ VPN2-VR2(0{Sffi^— h V2-VR2-VP 

b>*/l>t, ISMfr— ^VPNl-VRlCO-(Sffll^— hVl-VRl~V 
P6£ffi&yU— *VPN1-VR20<ES#— KV1-VR2-VP1 1 cOF«1 

[0 0 3 2] *xy v^/U— ^±<OVPNS<^SKa»-tt, 

[00 3 3] |gl22tC^VN-C, xy^- ^PRIP^CO^® 
yu— ^VPN2-VRl(75iE»-f — ^V2-VRl-VP6(i, ^5 

^ ^/u— ^PR4^^^5 u^<yu-2co h >*/wcoA 9 P 

K^^^P>gt^$ti5 U-^H h >*/K7) fz.£><Dy -</U 
50 tfflL^p-/</Ky^^7 h^SK^ofcftia*— 
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kpp) Kiasftrs. 

[0 0 3 4] aKflJ«l^o-fe^*C*5l^Trt:. #xys;;u 

[0 0 3 5] {RfcpU— (Kffl-f >^ 7x- *^y<$r 
y ^ * g<D L^/i^ h^^Mzttfclstzy^/i' 
jr&1&&£tix\t*&=-y is/is— ?^<n L"<y>ui hy 

[0 0 3 6] a:y "SJV— *ri«ISP*y h !7 — ^NWl 

*S • - ^^■T-AX-tttOMPLSjliS^ttl 

* y y mTCOLSR (labelswitching router) 1? l/^H 7 

[0 0 3 7] (2) IETF draft draf t-muthukrishnan-core 
vpn-arch-00. txt 

fcfcl* U23£rffll/N-C\ IETF draft draf t-muthukrishnan 
-corevpn-arch-00. txtt LTJ1^£ frfc^^tCol^-Cfft 

(E»H*3HVPN2tC*»t S , <E»^— *VPN2-VRl<D{R»*f 

V # 7 — * V2-VR 1 -VP6 t A— * VPN2- VR2 CO ^ 

V * 7 m — *V2-VR2-VP1 i OfSJtf) h V*;UriSEI22-Cfi2 
*"C*>5^K:j*L, E23Tfil*-CfcS^^*4oTt^ 

[0 0 3 8] rcO^iUc^^Tf*. ^55fe^^7 

PK K£ L T ^ l^c £> > Ltr.*L<bG03iy vvu— 
^Pr3t'7/i/> h y^>«:±^t5^Sli4^ 0 

[0 0 3 9] h y*;UgiSt L"Cli, MPLS(m 
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ulti protocol label switching) £ tl, -fv/H 

iztt U MPLS h >*A-( u-^/Ul h V*A0 %±J$L1TZ>« 

l222<7>»£iSfctK «-x:.y^yl — ^-CfiVPNS 
Wfi&LfcflEffl.A-- *&f&«r«i/!>>U (^-VPN{cS-T5 

tcS^^fcaK^^^£-r5/u— r^y^t&t, Sit 
Lfcstf— h##(Ci 9VPN-ID«c*trt?LfcaK**^SRL 
10 §fll^yh«:7*!7-Kt57t!7-hmtS: 

[0 0 4 0] ^^i, ^U~^±0(^— VPN-ID&f* 

o-KfflA— ^n-/<;^y h7-^i«!Jy 

? &mi<^Xmnx£tlZ>fr. fl!iOVPN-ID4rl*03.— ifftljfiC 
^&<Oh77>f y^tEB'ltSfcftlc, VPNSJCR45 
{RffiU V? (hy^)S:ffl^S(^;l/2hy^) 0 

[0041] x^^/u- i/^why^^tc 

20 *^hbt, vM*— ^EK5r**t"5«-VPNO 

-^BB y y ^ ( L^A-2 h ^r^S-T^o SI 

BRlctt, 3i y 9 ft, y^yui h y^/ud: t^A-2 h 

[004 2] #xy^l/^±^gyU-^r|t t?<D \s 

^(Dy^M&t h y*/UO^ifet*5gife<E8^-^ 
<DUm/F<OT Ky^ UEiffll/FtclPT K^^ 3:9|«9li5 

M-*t5>tt5 Wyh7-^yhiJy^^T« 

I/FtclPT Kl^**»9«&4^»&) o 
[0 0 4 3] Sfc, yp/<>f^ffifli s 3-— 1f«^fc 

9 7~ — x&--tt-^*ti&ttrtZ>o I^-VPN-ID3r^o# 

y*^S:iLt, «2oaK«««r*»L, VPN-IDStc 

[0044] jl— if«a,«^«b3iy v^/v— ?<Dmmtf— h 

mLfcfea^K- hJd*M£f+Jte>Jxfe VPN-ID^ VPN-ID 

[0 0 4 5] {R1BJi'—#& % {SMsOpyx — x^sttr 

yU2 h^^MC^ESLfc^^i'SrN-ADLfc^. ^BAffiffll 
A— i/^5^y v^yu— ^^co i/-</ui h y 

50 1f-T5o 
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[0 0 4 6] 9frl"<J\'\ h^A^^y^ 

/Uft%s<4ry b£gff L/ci^li, *(i s # 

JBa^^/MMBfcK 7*7- K^7^W+ft#;i)£« 
^A-^iLX, ^^^)V—9^W^^—9<d^(D^M-<\s 

10 0 4 7] {fc®-f >97^-^X^>y h^lfU; 
4£ffiA-— *fi, Sit L-fcIP/^ y h ip-. o, ^co^^fcT 
Kl/^ Czftfi^-— 1f*y h!7 — ^}*}<D^5fcT Ki/*X 

ft fbftfc-(K'ffl-f — *O^Tft^— [7— K"t" 

So 

[0 0 4 8] ft*>\ _LS£(l)*5j:tf(2)-CI± h ^A-gEfif 
t LXMPLS hV^A-Srffli^XV^o r.£>»-g\ MPLS h > 
«1-5>^^ Hi024tc^1-*D< SHIM— y ^fl* 
— S[^#iD$*xfc^^-— ?y HcftoXV^5 0 La>Lft. 
, MPLS h V*A-^o h IP h V* 

LXL2TP(layer two tunneling protocol) h >*/l- 
^IPsec(IP security protocol) b >-*/U^ — J&#H-te 
flJffl£ftXl/^o 
[0 0 4 9] — J»WftL2TP h >*A-tf>»-^0V*4r yhO 
7*— ^> H±, M]25tCl^"t-ia *9 -CifeSo IP— TC 
P/UDP— vPRXITZfy 9— is a is?— 9frhf$LZ>s<9 
y Hi, L2TPh^/M-2&«**t5R^^^^Wt;^# 
oXL2TP^y ^&WPP^ty^Sf+*a*iX«o * 

— 3S«f -SBKfclttTifc^ x -f TPPP/ether— y ^tel* 
I p-v y ^&tWDP— y ^ttflO §iX5 e 
[0 0 5 0] — »W*IPsec h V^WD^Ii, 

§SIflE^ b& S: f£o§g!iE- y .^AH (aut hen t i cation header) 
Zmmi-Zm&t, »B£t«P#<b<OWaMB4:»oESP(en 
capsulating security payload) — :y ^3rf$ffl~t~<5^H^ 
-tft-?fftIPsec 

[0 0 5 1 ] m26i,C?^-tpU< % AH— y^ttfflLfc^ 
y htli, *MMIPv4— AH— rtWIPv4— y 

27{C^f fcKESP— ty^«:ttfflLfc/<^ry Hi. #HMlPv 
4— ESP— rtfi(IPv4— IP_h{£JI^— 

ESPhUM^, Xt/ESPBBE— ^^T'«fife*ix5o - 
Of*K *MMIPv4— y^ROTsPBBE^ ?i/*|!fevt*:tKB 
365BS£^*f* <t ft 9 , $ e> KESP— y ^£B$V *fc«KHd* 

[0 0 5 2] 

[*W3d«»«fcLi 9 fci-5HIH] ID-VPN*— tr 5 
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IK£ft&:i:y^/U--*0#— HCSfrLX, VPN#-§- s X 
(iVPN-ID£Sr]«9 i5X6 0 tLt, |SI-VPMCJR1-*lJ&j£ 

OVPN#-S\ XttVPN-ID<:«f o»jftM^ii« t K9J $ ft 
[00 5 3] IETF RFC2547<D^5£Xfi, 

10, ^U2h>^U)-caaStf5^Sl3ft5*)5. RFC2547(7)^ 

ffl^-C, fraiy^W— ^±OBGPjSSS*IJ»^n-1r^SrS 
jR1-5BGPiry >*3B5 0 aiy^yu— ^(i, ^OBGP 
tr>a V^ffl^T^-COVPN^SSSSif^Sr^fi-fbLT 

[0 0 5 4] BGP^n h3;WS:ffll>t8B»«S:Etf 
20 ^^Ofi^u— ^JCBBffii-S^SrlK^-rSo *fc, BGP 

iro*^ bfrtb&m\,tzi&&£&&<n&w^—9^&ffl 

K*1-So £<Ofc«>, VPN<0«^s**t^*ofc9,' VPN 
[0 0 5 5] — ®tCBGP(i h 7 >isy hU 

—9 tftzy*s<4 y&±\cfflmirz&&mm7^ b^ 

/l"-e*>9, 0SPF(open shortest path first) X*jg-$&ft\ffl 
^fToT^5^ P ay<^^t / >ft< ftl/S ^oX, VPNH 
30 S^fc^tC^P/^ jfCD^^ y isj\s— ^-<?BGP$:Havt~ 
r i tt* S ft^ hVU t ft o T ^ 5 o 

[0 0 5 6] — ;t7\ draft~raushukrishnan-corevpn-arch 
-00. txt<Dttxn r P-VPNtCim't-S (P-VPN-ID^r^ 
o)#{K©/v— i/^U2 b >*^xmmtL>. fc5VPN 

Tzig.m^—9 &&mjrz> \s*ov2 b is*;i,&fem ux 
um^-9mx&mrz>« 

[0 0 5 7] MPLS^-<— ^^{§^^ftT*5 

9 , MPLS* y b 7— ^rtXMPLS h ^*^XS>5Label Sw 
40 itching Path(LSP) £r£/£i- 57t^tdLabel Distributio 
n Protocol (LDP) Lt V >6 fc^, IPhV*A-(L2T 

P. IPsec) &m I ^c#M£Kl (i^ffi X * ft V \ 

[00 5 8] ^oT, *3SMfi, / £$t'r—9mmmih<D 

ummmmmm^mRum&^mc^mmw^^^x, 

VPNSrHmt-^^c^lCl, RFC25470 ± 5 ft«-VPNOg&* 
«*»J»t-Sfc»0«*tft»*«:tfto-f draft-mush 
ukrishnan-corevpn-arch-OO. txtX^L^tJ: p (d, 
tff^O^}^ £ fsj - VPNrt JSf 5 (K«^i — 9 DO *r g)Sc L 
fc h^*^*ffli^cf?5»^Jc:*5i^X, ^ 
50 VPN(cjR-fSiSa^u— ^S:3gAL, P-VPNtdJ^ 
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^|5]±«rLSP^(75 h ^*/KL2TP, IPsec 
*)-e-b«K*nfii:1-3£i:*B«l4:i-a. 
[0 0 5 9] 

mffl '^y b&£M\*XT/i' s ?-* J rX h U , gghvW?-* 

[0060] -r ummmm^^-r^^mmm 

i7Ku-^^-7;vf + tit, SETA-f * 

[00 6 1 ] igiSSix^fS^^y bSrSmL/t^Jffll/-? 

[00 6 2] Jfot, — ^iim^(*J-C-K®Pfl^ 30 

hTKu^t ro*KtB8«4:*ea LTk vfttf J: < , ffcjfeG) 
RFC2547co^3:(sS+m^CO##— h h^Si" 

[00 6 3] £ fc, {R-ffi OfeSfdteS* C0K#(0 

MPLS b^*ju<7>&ffi\zmjg.2tlt£i<\ roo^, 

3£K(4, g« LfcftiMaM-fr-S' hOBSESrffoTfcJ: 40 

[00 6 4] *»Wtc:«S{E«l!H*lH««K*ttK*sv^T 
£/&£ft3{®®y v^ii, IP h v^/uxiiMPLS b 
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x.. ^-^a^^^ibL-CBS-v^f-^-^^ br ku^i; 

[0 0 6 5] i-ftto^,. *«9!K:4ft£tiftSm*1HflMKl£ 

bT b'lsX&EtMLIt&ffl'ttry 
[0 0 6 6] MM*'**' y H &£<t L]ta'J«>«t'tti6Btt 

m $ titzfc&'<v~ v b z&m-t a £ t 4 9 , #{sai y 
*9ifi}£<r> ^mmm. t <omz£j& $ n*: t> <o ■<? *> * 

[0 0 6 7] 4 5 icfea.-ffttfi^A' 

?-Jr+^ ft Ku^fcjRi-s^-co^isaw^ny 
m*mmm>&tmmi^ «§*©RFC2547©**K:jt'< 
[0068] rot^, ^{g»y >?&±m-tzt>m%i 

[00 6 9] **Wfc«5«»M**«f6£«K: io-c 
±^^ttS<K3®y >^l4IPh V^UXI4MPLS h>^t 

^"C, «fflW«tSHS»c^*S*P>ixfc-^yi-^dr-r^ bT 

»^<^- y b<r>mm7i<r>&*fims.£<r>mziEm y vj? ^ 

S^-COf *3S«MKfi»y 5r^fiS-r5C t £4 5 
[0 0 7 0] -f *i?*>, *liW^5 I t',m»ai4, 

fp/<4ry hSrSif Uttf, mm^v h«Ji36«5c© 

[0 0 7 1] ftil]$l^-ir -> h<Oi^f5c<7?'f ^BI4, 
$ iMZ&&/<tr y b Z^mTZ i t 4 9 . *{R» y V 

^ a* wpmmm t wwk:^ $ frit t <o-c*> 5 & 
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[oo7 2] sfo-c, ^<n*mmmzmm-tti&. ^» 

i§^km&5 +»is«ii, Biaw^sv Mcast Lfcaaso 
[oo7 4] -f »aw^siMcafi:Lfc*»^ 

[0 0 7 5] rftKJ:*K A4S1S0Pn«jnnoAiL«: 

^«3S«»- J: ottfi £ ft 3{R» !> v ? ttIP h V^/UX 
[0 0 7 6] 

i&wnnmcorm] &%w<Dnmmzmi£m*<^xt& 

^--f*7 h !7 — :7UN2tClPT K^* [privatel. 2. 23] £ 
h^J£igS£ft, ^— 1f*y b? — ?W5\£ni 
PT K U-^ [privatel. 5. 25] ^*t5f- ftT 

[0 0 7 7] Sfc, »«B4RMS:tT5fc«), 

— *-C&5 0 :LftkO-f V*^^ — *<£>T Kl^li, L 
tf L WT/i — * «rft*f stot L r tt ffl $ ft 5 « 

[0 0 7 8] #3b\ IPT Ku-^li, IPv4-CJi4^<-Y 
SHfc&l^-V h^oE^]or^lE^ft5(l68.254. 192.0 

♦JHM'Ctt, itt2'<-< KXtt3'<>f h^rpriva 
tel^global*?^3C^Jt L-CRf »iT*iai-5o * 
it. T K^^*Et LTIPT KU*<D*fcj&*V24"-C*> 
5t<?)lt -v*^ try MS240 h-Cfc5C(i:^L*C 
LTIPT Ki^K******* h ? — 9<D\?T 
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[00 7 9] H2liHlOVPNlrt tc#fti"5#iE» 

#w«HS»-f — *KW9fi&ftfclPT Ki/ 

-VRl-VP2KttIPT Kl/^ [privatel. 20. l]^S**f+»t6 

nrv>5 0 *fc, 03^0ico3i^^u— ^pRi,pR4,av 

Lfcfc0>-eA>9 , ^Jx.!*^ = — JxPRl-PPlKltelP 

T Kf*[private2. 10. l]#*tf£tfttt <bftT H5 0 
[0 0 8 0] H4liEI 1 <7>#^— ifA— *UR1 — 

10 UR6<7M V^^ic — *K:ffl9iBbftfcIP7 Ki/XJr/f L 
fcfcO-C*>!9, «»Jx.tf, >f >#-7 * — ^URI-PPIKISIP 
T KL'*[private2. 10. 2] btlt^So * 

x^^u— ^PRlS.WR4T-ff^ft5¥li|RS:^JfcfaW-f 

[0 0 8 1] Elli-^LfcISP^^ h !7 — ^NWlrt 

(D^^^/U— ^PRl&WR4(7)^SrtCO«^^L7tt<D 
-CfcS**, KW^XEaLh, *PR12iOTR4«:IS 
pjfry h y — ^NWlO^^LTV^o Pfaiy^U— ^PR 
20 l&WR4ttl3 «Mt5t)(Ot*fc 9 , -tft^ft*© 

ms«#sk202, igasy ^^4fiR#a?o3, ^^^-^ 

hgm^204. AXfifc&'<try h^f^S2 
05Srfi^.TV^o . 

[.0 0 8 2] 2 ibid, x^^/Uch It, VPN-IDHESA- 
— ^Mft-r— ^/U30K VPN-ID-^^^^r-V^ bT Kl/^ 

^^■r— ^302, ^Hffl-r v^^oi — ^¥a-r— -^/U30 
3, ^ 7 -f hT WStf 1 — ^U304, &WPN#5- 

.30 fi^fk-r— ^/U305Sr*rL"Cl^ o 

[0 0 8 3] *y H7 — ^NWlrt-C*3I^3fc5J: 

9 VPNS<^VPN-ID2it/*VPN-IDJc:»j£.Lfc-r/U^^ 

bft-CV>5t>0 < t'r5o 4, HHCjbMt5VPNl^:^VPN2 

fcttS^y *PRlrtOVPN-ID-{S«^— ^WlS^— 

y/U301l^:, 116(1) (C^-r J; ^Jif^VPN-ID=UC*f 
L-C^fflyu—^VPNl-VRl^^j-^^ j; 5 \z&l££tiZ> 0 

mm^, 06(2) > ? /U~^PR4P fe 90OVPN-ID--Kffll^ 
40 — *#fcT—7M01<OM&7F£tlX\,^Z> n 

[0 0 8 4] VPN-ID-e/U^-^r-r^ hT Kl/^» 

^3021^:, *y h!7 — ^NWlrt-C*ai:4afc 
£>, 3iy^u—^PRlfi.WR4T?|S!lSrt*t4 5 0 07 
tt, VPN-ID-^/U^^-^^ hT Kl^7 ^7^—^3020 
fl»IS:/f Lfct^tfc^ ^J^^VPN-ID=ltC^LT^^^ 
=5rt^h7 K^*[239. 192.0. 1] ± 5 

SftT^So 

[0 0 8 5] ^btc, Hl»c*5rt5*y Ht7— ^NWlrt^ 
^A—^PRl-PRSfl, {fn— Ku^^^^ol/^T 
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<DfrZ> 0 h>*/l>&Mtk L-T\ L2TP, IPseci: 1/ ^ofc 

vvw— * PR l & PR4d s P - VPN jg -f £ (Kiftyu— * K 
guttle h^*^«:**i-S^I|BS:BlMt-a. 
[0 0 8 6] (l)H5(C*5l^-C, *-f> ni^^/u— ^pri 
<£>«Y->-t— >3 W^s/ bi£ff^g-20m, VPN-IDHE 
ffl/U— * *fr iSf 1 — ^/U301 L , s:^ s ttr ^ 5 VPN 

* y±—i?(m&s <4~is=.— iss yt — i?bWt 

[0 0 8 7] ^^'>3 >^ yir— i?<Ds<f y Y~7 
— ry httB8te*-f»9 -C$>3ri\ #J;Ll£, VPN-ID= 

(2)^^^-^PR4TM^, ^<^tx Ha«#«ll02*^L 
T-Y^v-^— *>3 Vy^rjy hgffi#S204^±fa^--> 

v-3 y±— ^*Sfft"5<t, 
S203^rfflU^T, 'f^C/x- ^yir — i^'f^SRC I 
P7KU^ (CCO^'^fl, m 5/ — ^PRKDIPT K 

[0 0 8 8] r<D<t#, ^v-n— >> 3 >^ yir— 
<0* h ^ — yU KOfii5T, "f ft*^L2T 

P hV^yU^LTl^fc^, L2TP h >*/U3d«4b«*iX 
5 0 CniCj:^ :c«y$^U— ^PR4-Cf^, L2TPhV^/^ 

hV^ID^ir^ v-3 VID£#£ 0 L2TP h 
-§\ /fxv/x-v/g >^ <yir— Lfc^i^^/u— 

[0 0 8 9] «£o-t\ r^T'fi, Jb«9 (PR4— PR1) , T9 
(PR1-*PR4) <7><fr h >*M£# IsXmx. 0 10 (1) (2) 
tc^-f J: 5 ft h >*/WDfttf-fc ty *> 3 viD^ffiri^tve 
ntt^jfx^o KK, ^ ^rtOVPN-ID^^f^i-siS 
ffiyt — ^VPN1-VR2t5S > Srfcft-Kffi-f V^^^ — ^ CEllO 
Vl-VR2-VPl)Sr£/£U V^^zn — ^V1-VR2- 

VP1 1 mmtfcT K^Mx C/^- v/ 3 V ^ jy ir— i/<DSR 

c iP)tD*fj££{£flj^ ^—^^m^—rf^mc^ 

[0 0 9 0] ^Lfcffi»-f>*:7* — *V1-VR2 

-VPl£_L*9 hy*/UWhy*MD, -fcyv/gyiDOWie 
4:VPN#fi<b^— ^305tdS®i-^ o $^JC1, ^fxyx 
— v's >^ ytr— ^C0IP^^ytC^^n5^x^v-zc«-C/ 
a V;* -y-fe— v*Oi£ff %t'fc5x >?/b— ^PRICOIPT 
Ki/^(cco^J-ci^ PRl-PP6<mPT Ku^) 4 =-'y 
^—i/B ^/ir— S/cOSRC IP^^—^Kfc^^n^i^ 
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ffSffiSA'— ^VPNl-VRl^IPr Kl^^<OitJC* % /7^f 
hT Kl-^ft|*7 L -^U304Jc^t-5o 
[0 0 9 1] (3)&:*C % x y y;u- ^PR4I^, ^Lfc h 
^/^Lt, s^taMt-J-s. ft^^s/ 

-fe— 'i?0>s<<try b7*—?y h te^StCTF Lfc-f xi «>jc 

Kft£ 0 

[0 0 9 2] (4)±E«>S;«^-y-tr— ^SrSWLfcaiy 
10 v^u—#PRltt % t£:#^ -y-fe— ^^OVPN-IDtC^f 5 
ffifi^-^VPNl-VRUca-L, fffcft-Ki®^ y^7x-^ 
Vl-VRl-VP6^^AciC^f 5 0 ^O^, 
ffl'O^^ji — ft^^ y-fe— C/^CO b V^^ID, ir 

y>3 >-iD(D^^^aii~5jS^fi^-^ r /Hc^:^-r 
£o yyuii, xyj;^- ^PRl^L2TPh v^/u^ 

20 [0 0 9 3] _hfe (1) ~ (4) cO^LS^MHtt. aiy^yu— # 

pR4^e>^x^^3i— v-3 >^ *-fc— v^aM^a*^ 

ocoo:^ ^ PR 1& VPR4M <D$m &t&m L7t^\ H 

— ^PRlT&^-r^^r^^ ^tl5^^i/x-y 3 y^ 
-y-fc— S^tt, VPNltClSILTIlVPNlcO-x'/U^^r^x hT K 
^^Clf5x 7 ^ PR4^. t/PR5 (aot§if$ 

VPN2^B8br-ttVPN20^/U^-^.^^ h7KL/^{Cl 
30 f 5 = ty ^ PR4<DWC X o TSit * tl Z> J: 9 ft 

[0 0 9 4] ^OJ: ^ ft»fls*r*y h !7 — ^NWIF^O^ 
t^x v * ^S2tCff ft X.^, iS^^VPNtCOV ^ 

rra-vpmc^snsfiS/u— ^ WCL2TP h v^yu^^ 

5K:*Jrt ^ ^PRi^u^PR4rttc»J^yN^ > h 
BK¥S 1 03& t/^liEx — ^ ^ 104 Sr S9: «t 5 ^ <0 
^•>x->> 3 y^ 7 hS«#S204&tP^y<-Jrty h 

40 [0 0 9 5] ^n/M^fit5i r ^ 

^-X104lcaaLT*5< o -t Lt, ftfEK^-Cte, 
<4-is^—isa>s<lry hSm^204(l N SJ^^^^y 
H^liE^Sl04^ffi^TS<fL7t^-'>^^v/3>/N o 'ir 
^ hO/^!7-K«:SJai^y hBBE^ai04*c«»* 

^PRl^^-T x^v-^i— ->3 >^ ty-fe — i/^rS^f t 

[0 0 9 6] *fc, h§<f^205li, Mftl 
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[0 0 9 7] VPNSrSiafa^oy^^jHrtwafStt, 
(2);*-— '«U"f *y h!7- ?<Dmi3 10 

* M SrftiSSi- 5 ftlW/BlW ft !> > * K J: o sss s n 

[0 0 9 8] ^ y h 7-^ OHI (2) II, -f 

bT Ku-^*ffli^ii«-efc9, 1f#«fo 

SfS-R-SA'— ^t, ✓^^sR-^*?' ^ Jt^-K 20 

^^jR— b !7 — pcomt'^triy b t Lt 

[0 0 9 9 ] COJ: p ft^y^tf— b!7 — ^Oii 
if (1) Rtft-^ ^^yh!7^ fflft (2) £rH§i-t-3 

1^113^, H5(C^Lfc, ^PRl&tfPR4tC 
oi^T*iit ftS± p^bfc^y i^/u— ^<^*fi8S:S 30 

[0 10 0] l^ll3oO|l*S^i-C(i, BSfc^Ufc:** 

— ^o««icjp*.x. b*m&micmmirz>^& 
t ^7 hasjw^asoi, bm&mit 

#££504 N ^d— ^^aas^jai^asos, if g& 

IHff 3MS506 «r * *b K« X. T ^ 5 o 

[0 10 1] £<b*c, <S«/u— *»&3c401, a-— 1fJ& 
^I/F-VPN^f^ — ^U402. ig^fiit;^ — ^403, & 
tf^p — yvu^f FI£&3l404#7F£;ft.-O^ 40 

5 0 WT, Hl»c*5ft53iy vvu— ^PR1^EI13*C^U^: 
i^c^tS t)^ t LT^ ^ ^U-^PRIO/^ y b*P 
**S*HH&KW1-*o ft*>\ H13<o««*covxTt. 
H5<D»-&tW««^EI12^i-»JWx<^ry h»BE¥«103 
aWWET- *^<— *104£S9:tt-Cfc <fcv^ 5 , ICT'li 

[0102] i/o— >»vuaKftijai^a505tt, 

505t^o-/</UT K^*ft86W**:**U ^p-^< 
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^PRl^tt^* — *y KS&S3I4 

04^]^^Lfct^T-fc^ o EllKl^-fcfc ?fC, TKU 
^[global 1. 0/24] tt. xyv?/U- *PRl£ =*T/U— *PR2 

So 

[0 10 3] SfoT, 014*C*5U^TIi, T KU*[globa 
Li. 0/24] li, lfc&yzf=~\B.m\ ttiljtf— h=PRl-PP6JC 

a— 1f«»»I«#»506tt:* *y h!7-^NWl^*5Ct5{di 
<Oi y *PR4&W>R5_t<7} jl— 1fftKf|iMfll^&506 

*URl2StWJR2Ji^^— if SK»J»^ai: cOBar*^ 5 -< 
-h7K^ V&Tjk $ n 5 a— IF SKtt b-C, 
^ StDiEffiyu— ^ SK^401 5 D 

[0 10 4] 015l^ > aiy^A— #PRl^*5Jt5{Ea/b 
— ^SSS^401COCT^ Lt, iEJil/U— #VPNl-VRl<OiKJS 

U-^ [privatel. 6. 0/24] t -fSft&tt, fs]@^^i-$D < 
s/ ^=[privatel. 100. 3] , m^J-(S'fflI/F=Vl-VRl-VP5 

[0 10 5] Cttfi, EllOffiSA— ^VPNl-VRl^fbT 
K U-^ [privatel. 6. 0/24] Sr*-t"5^-— If* yh7-^U 
R6— COM^ & Lt> T K [privatel. 100. 3] ^ff5 
{RfflUU— ^VPNl-VR3*ft* r^m^tB^^fflJ/F 
^Vl-VRl-VP5T*foSC t^Tttl^, 

[0 10 6] CCD£ tco^^y ^L-— ^PRIO^-— IfflXS 
V^^^i — ^H02O^i|^r|gll6 
^-r o ^Ix.tffeH'l' = — ^PRl-PPl 

lC(iVPN-ID-2, -K-fflL/U— ^ r =VPN2-VRl > BlWSL^^9 
7 zc — * V2-VR1-VP1 ^ tlT ^ 5o 

[0 10 7] VPNl-VRlCOiRffl^ ^7i- 

yyU303co^]^rEli7^t"o ^co^-a*. mx-fti&B 
4 — ^Vl-VRl-VP2^(±gT KU-^i: LT[priva 

tel. 2.1], ^^£5tT Kl/^t Lt [privatel. 20. 2], ^ 
y-tMt="-FZ". m*#— hPRl-PP2^*MS:MJt^ti 

m — *Vl-VRl-VP2fdte^— 1f*y h !7 — ^UN2C0^-— if 
/u— 9 UR2 risg&iffi S ixT ^ 5 fc * , ^ zf-tMk &ftio ft 

[0 10 8] ^^ll]tC^oV^T. ffJx.fi{R«-< V^^oi — ^ 
Vl-VRl-VP5tcBiLTIi, L2TPh y^Vi^LX7 
[privatel. 100. 3] Sr^i" SiK'ffl^— ^VPNl-VR3tC««g$ 

U^5o y^-Y^— h7 Kl/^fi?^'-y^304£O 

CT4r018Jc^"T o 7 p 7Y^-h7K^)H*7-^ 

6 3c ^ co n — y vuft IPT K ^ * £ & 
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U*[privatel. 100. 2];&*;/p — '</UT K [global3. 

[0 10 9] £61^ VPN^ft-ffcf 1 — :77U305<*>MS:I219 

h*ri£<r*-5ISL T Ku-^tci «9 ^coiPh 

£\ £4;ttf^5teiRfflUl *T [privatel.10 

0. 2] iCIl^ff h V*;HD=300, 3Hf 1r y 3 VID=202 

[0 110] rCC, HUwfcJtST KU*[private2. 0 
/24]^^5^-if^ty h!7-;?UN2f*J<7)*;* h [privat 
el. 2. 23] T K [private 1. 5. 0/24] Sr^rTS a- 
— if** h !7 — £UN5f*J<7>i>— ^[privatel. 5. 25]tCT^ 
t^t5i^^rS,ft5o 3L— If** h!7 — ^UN2ri><b 
aiy^U— ^PRKO*— hPRl-PP2fc>^* h^PJ»"t"5 
^ aty^/U— *PRltt, A^'>h«:S<!L^-hS 
(PR1-PP2) <b If iR^-T v # 7 ^ — * HE*g/u— * 
WlC-r— ^/M02(Ell6)S:#RRb. if** h -7 — 
N2^JR^5VPN<^VPN-ID=l&t^<R^U—^VPNl-VRl*«F 

[0 111] h^gif LfciESyU— ^VPNl-VRl 

{Effl^-#SK*401(EI15) «r#HR U £B$fc^-if* * 

hy-^ [private 1. 5. 0/24] K*frkttft h tltz.fr * * ^ 
ffiS/U— *VPNl-VR2(OT Kl/^Next Hop=[privatel. 10 
.0. 2]&Vm*iEffiI/F-e*>SVl-VRl-VP6S:#S 0 

[0 112] Kffl/U— ^VPNl-VRlfi, ftttyy^HEfeA'— 
* VPNl-VR'2^5Sagt £ tl V * 7 m — * V1-VR1-VP6 

h*raHti"5. :i<04#, m*>^u— *PR1 
tt, VPN^fift-^— ^305 (019) «r#BRU ^yhiS: 
L2TP#7Mr/Wbi-So COfl-Ctt, VPN#fift^— TOu3 
05CO[privatel. 100. 2]co^>- HJi«ty hU h V 

*yHD=3002fcttt£«-t: * *> 3 VID=202£#£ o 

[0113] ^7^^- hT Kl/^)!|*f-^ 

304 (B 18) L , ft * * ^ffi/U— * VPN 1 -VR2CO T 

Klx^[privatel. 100. 2]ri><b. y y iS/U*- ^PR 
4(^/n-A;l/7 K^*[global3. 2] ^r^r^f £ 0 ^ * 
/U— t^PRl-C^, if * y h!7— ^UN275^^f Lfcy< 
h£L2TP;tr:/iry V>/U 3B5feIPT K Sr3teKl# 
£>fc^n — y<;U7 K [global3. 2] 4 LfcIP— 
f+»0Lfc±T\ ^P-^;Wy^-^7 h^5S^404(|gl 
14)4r»$RU ffi^J^— btC7jk£tlZ>o{ — *PR1 

-PPe^^ir/MfcL/c^* h*aHSi"So 

[0 1 14] ^fC, iJ— /<[privatel. 5. 25]^<b** h 
[privatel. 2. 23] \Zfc&tfi%^X&tz.m&<?>W)fe&&>T 
tCfftP^-r^o a:<y>?A— *PR1I2, »y^7x-^P 
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#71:A^y4rpVD h >*A-ID4ir * ^3 >ID 
£*-4LT, VPNi8#a<b'r-yyu4034:#HHf S. 
[0 115] C<O#^053:jy>?/U— #PRHC*3ft5VPN3S! 

\$ s azyv^u— #PRlA«L2TPh>*/U**6/<^-x h SrS 

10 [0116] W^tf, P0tc^-rjp< , glf h y^>MD 
' =105, SfSir >>3 >ID=200O/'^r* h^rglf Lfc»-& 
II, iES^— ^VPNl-VRlO-EfflL-T V^^^ — ^V1-VR1-V 

VPNl-VRltCjR-fp fi+Sv^ — ^V1-VR1-VP6-C/^^ 

y H*S«Lfc<S-®^-^VPNl-VRlfl s Smb^cIP^^ 
y h(L2TP^*^^^yc:^07 P y^-<~ hT Kl/^ft 
HrolP^^y h)OlP— (^^(4^ 
-if*?/ h !7— ^rt<D^S5feT Ki/^tfcS) SrjLT, 
20 ^VPN1-VR1(0-(KS^U— ^(DSKS401(SI15) 

[0 117] ^<DWi&. j55feT Kl^^3fl« [privatel. 2.0/ 
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